widely used and has been developed for screening mental disorders. The Symptom Distress Checklist (SCL-90), 11 on the other hand, has been formulated to assess less severe psychological disturbances than the GHQ.
Although several studies have addressed psychosocial predictors of disability, most of them have been carried out among patients with low-back disorders and cardiovascular diseases. [12] [13] [14] [15] [16] [17] [18] [19] Only a few studies have focused on disability in populations [20] [21] [22] [23] [24] [25] [26] [27] and only three of them are prospective. 24, [26] [27] In none of them has the association between psychological distress and disability been considered.
The association between psychological distress and the incidence of disability due to several diseases at the same time has not been studied before. In the present cohort study we investigated psychological distress and its ability to predict disability due to the most common disabling disorders among farmers in a 10-year follow-up.
SUBJECTS AND METHODS

Baseline Health Survey
In 1979-1980 a health survey was carried out among Finnish farmers. 28 The subjects were selected from 14 municipalities in different parts of Finland and they were identified from the register of the Farmers' Social Insurance Institution. The municipalities were chosen to obtain a representative sample of the Finnish farming population. In the selection, commercial structure, populated area, age and gender distribution, and chronic morbidity were taken into account. The study population comprised all farming people in these municipalities. A postal questionnaire was sent to 11 368 farmers; the response rate was 91%. The high response rate was partly due to the organization of the survey. The first letters were sent through the Farmers' Social Insurance Institution and the second letters to the non-respondents through local farmers' associations. The study population covered almost 5% of all Finnish farmers. The age and gender distribution of the study subjects, given in Table 1 , was equal to the whole Finnish farming population. Information was collected on socioeconomic status, work-related factors, health behaviour and health status. Questions concerning smoking habits, body height, body weight and symptoms suggesting psychological distress were also included at the baseline questionnaire and were used as determinants in this study. The history of smoking was categorized as non-smokers, exsmokers and current smokers. Body mass index (weight divided by height in metres squared, kg/m 2 ) was used as a measure of relative weight. The study design, population, methods and basic results have been described in detail elsewhere. [28] [29] [30] Psychological Distress Score The set of questions concerning psychological distress symptoms during the last month was adapted from the Symptom Distress Checklist (SCL-90). 11 It consisted of 11 items: 1) headache, 2) impairment of memory or difficulty in concentration, 3) overstrain, nervous tension, 4) depression or melancholy, 5) weakness, fatigue or indecision, 6) insomnia, 7) irritability, 8) nervousness when meeting strangers, 9) fear of darkness, high places, etc. 10) dizziness, shivering or palpitation or 11) other similar symptoms. The severity of each item was given a score (not at all = 0, a little =1, quite severe = 2 and very severe = 3). The sum score was calculated, categorized into quartiles, and used as the indicator of psychological distress.
The long-term test-retest consistency of the baseline psychological distress score was studied among 10 091 farmers who were interviewed in 1979 28 and 1982. 29 The questions on psychological distress were exactly the same. The sum score was found to be quite stable over 3 years, the reliability coefficient 31 being 0.59. The mean of the psychological distress score in the first survey was 5.2 (SD 4.8) and in the second survey 5.4 (SD 4.9). Although the difference of the means was small, it was statistically significant (paired t-test, P Ͻ 0.001).
Follow-Up of Disability
Since the baseline survey in 1979, all the farmers that were able to work, i.e. those who were not on a disability pension (N = 8821), were followed up for 10 years (1 February 1980 until 31 January 1990 . Every Finnish citizen is entitled to a daily allowance due to one and the same disorder for 300 working days, and if the sickleave continues the patient must apply for a disability pension. Eligibility for a disability pension requires a comprehensive medical certificate written by the attending physician and approved by an expert adviser (a specially trained physician) on behalf of the Social Insurance Institution. Copies of the medical certificates were obtained from the Social Insurance Institution.
A total of 1330 farmers were granted a disability pension during the follow-up. Copies of the medical certificates were obtained for 1135 (85%) of these. Of the 195 unavailable certificates, 184 were missed due to premature deaths because the certificates are not stored for longer than 5 years. In all, 166 farmers were removed from the analysis because of incomplete data in the health survey or in the medical certificates. The final analysis comprised 8655 farmers, of whom 1004 (11.6%) had been granted a disability pension.
Diagnoses of Disabling Diseases
The diagnoses were based on the medical certificates including detailed descriptions of medical histories, findings of physical examinations, laboratory tests and X-rays. One author (PM) read all the certificates and coded the diagnoses according to the ICD-9 system (International Classification of Diseases, 1975 Revision). All the diseases relevant to the disability were coded, and each farmer could have from one to five contributing diagnoses. Preset diagnostic criteria were used. The most common disabling diseases were included in the statistical analyses.
Of the disabling cardiovascular diseases, myocardial infarction, other coronary heart disease and congestive heart failure were considered. Only the cardiovascular diseases diagnosed after the baseline were included. The criteria for coronary heart disease were a history of chest pain, and findings indicative of ischaemic heart disease in a clinical bicycle ergometer test (straininduced fall in the ST-level). A diagnosis of myocardial infarction was made if a patient had a history of chest pain, and elevated ST or T changes in electrocardiogram, or an increase in the creatinine kinase enzyme level. Diagnosis of congestive heart failure was made if a patient had a history of dyspnoea, cardiac enlargement and redistribution of pulmonary vasculature on chest X-ray.
Of the disabling musculoskeletal disorders, specified and unspecified low-back disorders, neck-shoulder disorders and hip, knee and hand osteoarthritis were included. The specified low-back disorders comprised herniated intervertebral discs and spinal stenoses. Most diagnoses of the specified low-back disorders were made on the basis of clinical status and radiological imaging (myelography or computerized tomography). A herniated intervertebral disc was diagnosed if the farmer had radiation of pain into the leg in a segmental distribution, a positive straight leg raising test, typical neurological defects and bulging material had been observed outside the disc margins in radiological imaging. Ten per cent of the herniated intervertebral disc diagnoses were based only on a convincing history of a positive straight leg raising test and signs of neurological dysfunction on clinical examination. The diagnosis of spinal stenosis was made if a farmer had chronic low-back pain, typical history of spinal stenoses (spinal claudication, sensory disturbances in lower extremities or pain induced by exercise) with supporting findings in a physical examination, and narrow spinal or lateral nerve root canal recorded by radiological imaging.
All other low-back disorders were classified as unspecified. All the neck-shoulder disorders were recorded as one group as were disabling accidental injuries of the musculoskeletal system. Criteria for the diagnoses of unspecified low-back and neck-shoulder disorders were chronic pain, decrease in functional capacity and findings in a physical examination or in radiological imaging that supported the diagnosis. The basis for a diagnosis being included was a statement of diminished ability to work due to the disorder.
The diagnosis of primary osteoarthritis was made if a patient had pain history, typical findings in a physical examination (e.g. restriction or tenderness in motion, crepitations or changes in posture) and radiographic changes of the joint classified as grades three or four according to Kellgren and Lawrence, 32 and there was no mention of previous trauma in the joint. Inclusion of less severe cases would have increased misclassification. Secondary osteoarthritis was excluded, because risk factors for secondary osteoarthritis are different. For chronic musculoskeletal disorders, the exact beginning of the disorder is in most cases impossible to set, and thus all the diagnoses, regardless of the time when detected, were included.
Only those psychiatric diagnoses that were made after the baseline were included. The psychiatric diagnoses were made by psychiatrists with a few exceptions and were based on long follow-up of the patients. In the medical certificates the psychiatric disorders were classified according to the DSM-III-R. 33 When a psychiatrist had made the diagnoses codes 295 and 296 (except 2961A and 2968A), the mental disorder was classified in psychoses in this study. The diagnoses codes 2961A and 2968A and 3004A were recoded as depression.
Bronchial asthma was diagnosed if a patient had a history of attacks of dyspnoea and decreased vital capacity that improved at least 15% through use of bronchodilators.
Statistical Analysis
Analyses focused on estimating the significance of the psychological distress score as an independent predictor of disability using Cox's model. 34 Age, sex, smoking and body mass index were included in Cox's models as potential confounding factors. Age and body mass index were entered as continuous variables, psychological distress both as a continuous and categorical variable and smoking as a categorical variable. Age was entered both as a linear and quadratic term. The quadratic term was included into the final models when it proved to be significant. Body mass index was entered both as a linear and a quadratic term, but the quadratic term was not significant and thus only the linear term was included in the final models. The end point of the study was a granted disability pension. Death and reaching 65 years of age (general retirement age in Finland) acted as censors. The results were expressed as adjusted relative risks (RR) and their 95% confidence intervals (CI). For the continuous variables, the RR were estimated per one standard deviation.
RESULTS
Altogether 409 (9.9%) of the 4118 male farmers and 595 (13.1%) of the 4537 female farmers were granted a national disability pension during 72 924 person-years of follow-up, denoting an incidence of 13.7 pensions/ 1000 person-years. Age, sex, body mass index, smoking and psychological distress were all independent predictors of overall disability ( Table 2 ). The adjusted RR (95% CI) in groups with a moderate, high and very high psychological distress score were 1.25 (1.02-1.54), 1.32 (1.08-1.62) and 1.76 (1.44-2.14), respectively, as compared with those having a low psychological distress score.
The psychological distress score was associated with the risk of disability due to cardiovascular diseases (Tables 3-4) . The risk of disability due to myocardial infarction, other coronary heart disease and congestive heart failure was approximately 2.5-fold in farmers with a very high psychological distress score as compared with those having a low score.
A weaker, but still significant relationship was observed for unspecified low-back and neck-shoulder disorders. For other musculoskeletal disorders the association was not statistically significant.
Farmers with a very high psychological distress score had around a 2.5-fold risk of disability due to depression compared with those having a low score, whereas psychological distress did not seem to predict disabling psychoses. Disability due to bronchial asthma was not associated with the psychological distress score. A relationship was also observed between the psychological distress score and disabling musculoskeletal injuries (Tables 3-4) .
DISCUSSION
The main finding of this study was that psychological distress predicted overall disability and, in particular, disability due to cardiovascular diseases, depression, unspecified low-back and neck-shoulder disorders and musculoskeletal injuries. The cohort was a representative sample of Finnish farmers allowing generalization of the results to the farming population, but generalization to the whole population must be done with caution. The major strengths of our study were the prospective study design, the large and homogeneous study population, high follow-up rates and the possibility of considering several disabling disorders at the same time. The validity of our findings depends on the accuracy of the assessment of psychological distress, disease classification and case finding. The incidence of work disability among farmers is high. We have no comparable cohort studies from Finland, but in the Finnish population as a whole the incidence of new disability pensions among men aged 40-59 years was 15-20 per 1000 during the years 1980-1985 and among the women of the same age 12-15 per 1000, respectively. 35 The prevalence of work disability pensions is higher in Finland than in the other Nordic countries. 36 Psychological distress in this study was considered as a measure of mental overstrain or mild mental symptoms reflecting a general feeling of not being well. The psychological distress score between the two surveys with the same questions in 1979 and 1982 proved to be rather stable. No validation studies on our measurement have been carried out. However, the measure of psychological distress in our study is close to the SCL-90 developed by Derogatis et al. 11 The SCL-90 is an extensive questionnaire formulated to measure somatization, depression, anxiety, phobic anxiety and worsening of mental ability. In this study a subset of the SCL-90 was used. The SCL-90 has been compared with the Minnesota Multiphasic Personality Inventory 37 that is also widely used and the correlations between symptom dimensions proved to be high. 38 The diagnoses were based on the medical certificates for the disability pensions. These medical certificates were written by the attending medical doctors, and each document was read and reviewed by at least two experienced medical doctors: a special adviser in the Social Insurance Institution before the decision on the pension, and subsequently one of the authors (PM) of this study. The certificates included detailed descriptions of medical histories and findings of clinical status, laboratory tests and X-ray examinations. Prior criteria for the main diagnoses were set and thus the diagnoses could be assessed with considerable certainty. Diagnostically unclear cases were excluded from the analysis. A single farmer could have several diagnoses, and the results were analysed one diagnosis at a time. Disability leading to cessation of work is usually a result of many disorders 21, 23, 39 and it is almost impossible to consider disability caused by only one disorder at a time.
Prediction of disability due to common chronic diseases is interesting, but also problematic. Many chronic diseases have an insidious onset. Thus in some cases the measures of psychological distress may actually reflect early symptoms of the disease. Unfortunately, for the musculoskeletal disorders, it was seldom possible to determine the onset of symptoms but for other diseases the onset was in most cases definable; so it was possible to include only the diseases that became apparent after the baseline.
Disability depends on many factors, and in several studies non-medical factors have proven to be more important predictors than medical ones. 13, 15, 18, 22, [39] [40] [41] Age, 42 sex, 20, 22 body mass index, 25, 26 education, 20, 25 heavy work 25, 43 and work-related factors, i.e. requirements of work role, employer's attitude, poor physical work environment 20, 24 have been observed to relate to work disability. In this study age, sex, smoking and body mass index were adjusted for in the analyses. With regard to other possible confounders, the present study group was quite homogeneous. The subjects were farmers doing heavy work, and over 90% of these farmers had a basic education of 6 years or less.
The relation between psychological distress and disability due to cardiovascular diseases was clear. In many earlier studies, psychological stress, 44 depression 1, 3, 45 and type A personality 1 have been related to cardiovascular diseases. Disability after cardiac events has also been associated with depression, anxiety, and coping strategies. 12, 18, 41 There may be several underlying mechanisms between psychological distress and cardiovascular disability. Depression may increase thrombogenesis through changes in the platelet function. 46 Psychological distress may affect the regulation of cardiovascular function and increase the risk for arrhythmias. 46 The ability of distressed patients to change their lifestyle, e.g. smoking and fat intake, may be lower than in non-distressed patients. 46 Cardiovascular diagnoses were the only well-defined diagnoses that were associated with the psychological distress in this study. Psychological distress seemed to increase disability in potentially fatal diseases, but not in non-fatal diseases, such as osteoarthritis. Psychological distress is not related to the fatality of the disease, however. The attitude of both patient and physician may possibly affect the disability decision in the cases of fatal diseases.
Musculoskeletal disorders e.g. unspecified low-back disorders and neck-shoulder disorders (diagnoses that are not well-defined) were associated with psychological distress. Psychological distress also predicted disability due to accidental injuries. Most injuries affecting the musculoskeletal system may, in the chronic phase, resemble unspecified low-back and neck-shoulder disorders that are linked with psychological distress. Psychological factors have been related to low-back and neckshoulder pain syndromes in many studies. 2, 4, 5 Psychological distress may have a greater impact in the aetiology of unspecified low-back and neckshoulder pain syndromes than in other musculoskeletal disorders. It has been speculated that in musculoskeletal disorders psychological factors can change the perception of pain or induce physiological changes that might result in musculoskeletal problems. 4 Psychological distress may increase muscle tension with increasing perceived pain. 4 Distressed people may be less compliant to treatment and change in their lifestyle than people without stress. There is some support for the hypothesis of causality in two prospective studies. 2, 5 It was observed that clinical findings in musculoskeletal disorders were also predicted by psychological distress. 2, 5 In the present study, psychological distress was not related to hip, knee and hand osteoarthritis or pulmonary diseases. Our results suggest that psychological distress is not a risk factor for these well-defined diseases, nor for disability due to these diseases.
Of the mental disorders, psychological distress was related to depression, but not to psychoses. Some of the items in the questionnaire are direct indicators of depression. Psychotic patients may totally deny their mental symptoms, even though they have serious mental problems. Psychosocial status, on the other hand, has been shown to predict disability due to schizophrenia in one prospective study. 47 Psychological distress proved to be an independent risk factor for disability due to the most common disabling disorders in farmers. The association between disability and psychological distress can be explained in several ways. Psychologically stressed people may simply have a greater likelihood of being considered disabled at any given level of illness. Psychological distress may enhance the perception of the symptoms of a disease or it may be an aetiological factor. Psychological distress may also enhance the perception of disability in conjunction with somatic or mental disorders. The impact of psychological distress might be transmitted through other risk factors like smoking. 48, 49 In the present study, however, smoking did not confound the association between psychological distress and the risk of disability. This is the first population study where psychological distress was considered as a predictor for overall disability. Disability due to separate disorders was considered at the same time using a prospective study design. To confirm the role of psychological distress factors in disability, more prospective population studies are needed. Psychological distress seems not only to predict common chronic disorders but also disability due to these disorders. There may be several association mechanisms involved in these associations, and they may vary from one disorder to another.
